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ART. XIX.--1. Refuse Disposal in Irish Towns. 2. The 
"Destructor" System. By D. EDGAR FLINN, D.P.H., 
F..R.C.S.I., M.R.C.P.I. ; Surgeon, St. Michael's Hospital, 
Kingstown; Examiner in State Medicine, Royal Colleges 
of Physicians' and Surgeons' Conjoint Board; Examiner 
in Hygiene, Royal College of Surgeons' and Apothe- 
caries' Hall Conjoint Board ; Ex-President State Medicine 
Section, Royal Academy of Medicine in Ireland. 
IT is recorded how the Romans and Greeks cultivated 
assiduously the custom of dealing with their insanitary 
surroundings by the process of burning; in fact, they 
regarded "Fire" as the great panacea for nuisances and 
uncleanness of every kind, and now on the threshold of the 
twentieth century it may well be said that history here 
repeats itself, for we find the sanitarian of our time strenu- 
ously advocating cremation as the sole and only efficient 
way in which to cleanse our cities and towns, and rid them 
of their filth products and organic ddb,.is. 
The collection and disposal of refilse in large centres of 
population is a sanitary problem only second in importance 
to the treatment ofsewage. Municipal and local authorities 
are almost everywhere waking up to the necessity of 
adopting the very best appliances which the powers of 
preventive skill have placed within their reach, and it has 
become the opinion of experts that fire is the best instru- 
mentality whereby the conglomerate masses of refuse 
which find their way into the household ust-bin, ashpit, 
and the street refuse, could be rendered innocuous, and 
the refuse destructot~ now coming into use are designed 
with a view of subjecting these to a heat so great hat no 
disagreeable or dangerous effluvia should be given off in 
the process, and that the products of combustion should 
be wholly harmless. 
It was Lord Palmerston who aptly described "refuse 
and dirt as matter in the wrong place "--a definition full 
of significance--and certainly it will be conceded that, 
wherever the proper place for their existence may be found, 
it is not in the dwellinghouse or its near surroundings, 
nor yet should their presence be tolerated unduly in the 
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streets and thoroughfares, which are our daily and hourly 
resort. I am aware of more than one important Irish 
town where the sanitary authorities, having exhausted 
all the places where it was possible to dispose of the refuse 
of the town, are now at their wits' end to discover a further 
means of getting rid of the rapidly-growing amount of 
refuse accumulations. 
I am not here concerned with the cost incidental to the 
introduction of the "Destructor" system, but of its utility 
and advantage from a sanitary point of view there are 
strong proofs. The daiIy and prompt removal and subse- 
quent destruction of large masses of all kinds of refuse 
must surely be recognised and admitted to be a benefit o 
the health of a community. I quite recognise that the 
question of expenditure may prove for the moment some- 
what of a barrier to the introduction of the system into 
Ireland, yet nowhere is there apparently a more urgent 
need of reform and improvement indicated. 
Cities like Dublin, Belfast; and Cork, where the Corpora- 
tions have undertaken a general house-to-house ystem of 
refuse removal, must sooner or later .re-consider the ques- 
tion of the best and most expedir method of refuse 
disposal. Every town must necessarily adopt the means 
that are best suited to its requirements, and it is question- 
able whether the  methods employed, in the Irish capital 
might hot,be improved:~upon, and the thousands of tons 
of refuse that are conveyed to ~sea utilized in the production 
of heat and thegeneration of steam. 
To a visitor the appearance of the thoroughfares and 
bye-ways of the  average Irish country town is by no 
means inviting, and leaves an unfavourable impression. 
Two principal causes apparently are responsible for this, 
the one being-the absence of any regular or systematic 
method of refuse removal, and the other cause being 
attributable t~ the fact of  the existence of a dual control-- 
the County Grand Juries having jurisdiction over the 
roadways, the public health administration being vested 
in the Urba~ or Rural SanitaryAuthority, as the case may 
be--the inevitable result of this dual control being, as 
often happens, a complete deadlock ;--it is evident hat no 
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system of refuse disposal can be properly or efficiently 
carried out if there be a conflict of responsibility in regard 
to it, and it is this very conflict of responsibility that 
hinders the due administration of the Public Health Aet~ 
in this important particular. It does seem an anomaly 
that an urban sanitary authority should not have complete 
jurisdiction over the roads and bye-thoroughfares within 
the boundary of its own district, and when it is remembered 
that there are a large number of towns in Ireland with 
a population averaging about 500, which are subject to 
the jurisdiction of Boards of Guardians as rural sanitary 
authorities, it will be seen that difficulties must and do 
present hemselves in many questions affecting the public 
health, and thus the sanitary condition of these towns is, 
in the majority of instances, indifferent to a degree. 
This question of the disposal of towns' refuse has recently 
been attracting the attention of sanitary bodies~in the 
United Kingdom, and great strides have been made in the 
more important owns in England in the method and 
manner of collecting and disposing o f  refuse matter. 
The last ten years especially have been notable for the 
various forms of destructors that have come into existence, 
and for the steadily-growing opinion that the best means 
for the disposal of refuse is burning. It is, however, 
notorious that one of the principal drawbacks in the first 
or early period of the construction of the destructor was 
the fact that unpleasant vapours were given: off during 
the process of burning. This circumstance has tended to 
somewhat retard the general adoption of the destructor 
system; in the more recent forms a reme~ly has been 
devised which effectually prevents this. Not long since 
I had an opportunity afforded me of visiting the original 
destructors erected in Liverpool, and on the occasion re- 
ferred to no appreciable or unpleasant odour could be 
detected. A large number of the more important English 
towns have partially or wholly adopted the burning system, 
notably Bradford, Bristol, Buxton, Leicester, Leeds, Liver- 
pool, Manchester, Nottingham, Southampton, Warrington, 
Woolwich, &c. 
It will be conceded that the methods of disposal of 
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refuse in Ireland are yet primitive to a degree; even in 
the larger towns very little notic.eable improvement has 
taken place. The appearance of the thoroughfares in any 
country town gives ample evidence of this. The old- 
fashioned manure depot or dumping ground is still to be 
seen in very many places, festering mud-heaps lie in the 
streets and lanes for many days before being removed, 
vegetable refuse and house-sweepings of all kinds lie 
scattered for days without any attempt at collection, and 
give a very insanitary appearance to the Irish country 
town. Sub-soil pollution must in consequence inevitably 
exist. In some instances the refuse is cast into the nearest 
water-course; in the majority of the smaller villages it is 
the rule to gather the road and house refuse and manure, 
and pile it into a large mound or heap within a few yards 
of the doorway; even in some of the best towns the 
system yet prevails of carting all kinds of refuse to the 
nearest waste ground, oi~en ear a populous centre. Such 
rough-and-ready means of getting rid of refuse is happily 
becoming more infrequent han heretofore; and here it 
must be remembered that in all these methods there is 
always the danger that particles of clothing, food, &c., 
that have been in contact with patients suffering from an 
infectious disease may find their way into the street refuse- 
heap, the ashpit, or dust-bin, and ultimately the manure 
depot. 
The question of refuse disposal in Ireland is essentially 
an important one, and the public bodies entrusted with 
administrative duties in the country towns do not yet 
appear to realise its importance, and how closely it affects 
the public weal. Of course the personal habits of the 
people must necessarily be a determining factor in its 
solution. 
The old adage, "What  is everybody's business is no- 
body's business," applies forcibly to the subject under 
consideration. People of education and intelligence are 
content with a very moderate degree of sanitary protection 
in their own dwellings and their immediate surroundings ; 
they are slow to recognise the dangers involved in the 
respiration of bad air, the drinking of impure water, or the 
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effects of bad drainage; and least of all do they appear 
to concern themselves ~vith what becomes of the vast 
amount of refuse matter and filth that must necessarily 
daily gather within the precincts of their own and their 
neighbour's dwelling, or the boundaries of the town or 
village in which they live. 
In Ireland, no doubt, the question of the erection of 
"destructors" for the removal of towns' refuse will be 
governed to a large extent by the cost it will involve. 
This is but natural, but the initial expenditure ntailed 
should be an ample recompense for the subsequent health 
advantages to be derived from this process. A three-cell 
destructor can be erected at an outlay of a sum varying from 
s to s a little more--and will suffice for 
a town up to 10,000 of a population. Mr. Charles Jones, 
C.E., the inventor of the "Fume Cremator," speaking of 
the cost of construction of destructors, says: "My own 
experience in this matter leads me to say that in the 
majority of cases, excluding excessive cost for foundations, 
and what may be considered as an ordinary cost for 
chimney shaft, the cells, including cremator and shaft, ought 
not to exceed s per cell, and in some cases I have 
details showing the cost from s to s per cell. 
This has been the case at Winchester." This estimate of 
the expenditure necessary for the erection of a destructor 
does not appear to be extravagant, and the cost of erection 
of a two-cell destructor which would suit an average town 
in Ireland should not prove an excessive item or an in- 
surmountable barrier to its adoption. In several important 
towns--notably Hastings, Leicester, Southampton, Ealing, 
successful efforts have been made to utilise the heat gene- 
rated by the destructor, and test its steam-producing 
properties, the power thus obtained being used in pumping 
and working machinery of various kinds; it is also being 
used for the purposes of electric lighting at Southampton, 
St. Pancras, and Ealing. To the municipal economist, as 
well as to the sanitarian, the disposal of refuse by burning 
must eventually commend itself, and convincing evidence 
is being established to show that it is the most economical, 
sanitary, and scientific method of getting rid of town 
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refuse, and though objections have been advanced that 
the burning of such refuse means a wholesale waste of 
materials, yet there is ample and undeniable proof that 
the heat generated by a destructor is infinitely more 
valuable than any return from the sortings of refuse--an 
antiquated and filthy proceeding. 
In the more important Irish towns, such as Dublin, 
Belfast, and Cork, the disposal of refuse of late years has 
engaged the  attention of the sanitary a~thorities, and 
these towns bear visible evidence of the improvements 
effected by  the several corporate bodies undertaking the 
systematic ollection and disposal of refuse. In Dublin 
the city refuse, consisting of the scavenge from paved 
streets, dry ashpit refuse, .and the,conten$~ of dust-bins 
(described as unsaleable scavenge),Js conveyed to sea in 
a hQpper barge, thousands of tons of material being thus 
yearly disposed of, which might be utilised in the produc- 
tion of heat, and i,ts transit no doubt costing a large annual 
outlay, a This system was largely availed of in Liverpool 
up to the year 1891, and at least 80 per cent. of the refuse 
of that city was conveyed to sea by steam barges. Since 
1891 it was considered esirable, ~from ~ health point of 
view, to introduce the burning system, and destructors 
were erected;,and the Corporation are said to be so 
thoroughly satisfied with the results that the destructor 
system by burning is now altogether adopted there; each 
cell or furnace at Liverpool consumes between seven and 
eight tons of refuse per day of twenty-four hours, and the 
heat which is generated in the combustion generates steam 
in the boiler, and is used both for a mortar mill and for a 
disinfector installation on the "Washington Lyon" system. 
It is computed that about one ton of refuse is collected 
daily from one thousand inhabitants, and it will thus be 
seen that in Ireland, where .there are so many small and 
medium towns, the erection of a one-cell destructor would 
suffice in many instances, and the cost of erection, to say 
nothing of its health advantages, would, in a few years, 
repay itself. Unquestionably, the days of the manure- 
" The Dublin Corporation have recently decided on erecting a four-cell 
destructor on the "Warner"  principle. 
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depots and dumping grounds are numbered, and the whole 
question of refuse disposal as at present understood must, 
sooner or later, be considered by our pub!ic bodies. The 
improvements noticeable in such towns that have adopted 
a system of public cleansing and gathering of town d~brls 
at frequent intervals is most marked. In a former paper ~ 
I drew attention to this and to the fact, as evidenced by 
the reports of several medical officers of health, that not 
only the zymotie but the general death-rate had con- 
siderably decreased in those towns where a systematic 
removal of towns refuse and public and domestic leansing 
was undertaken by the Sanitary Authority. 
The destructor system appears to be the most economical 
and at the same time the most sanitary way of getting rid 
of refuse, and it is evident hat we are fast approaching a
time when its general adoption for cities and towns will be 
the rule. The medical officer of health and the engineer 
to the London County Council, iu a joint Report as to 
the value of "destructors," mention the following points 
as demanding special attention :--(1) " The temperature 
obtained should be sufficiently high; (2) the duration of 
exposure to high temperature should be sufficiently long; 
(3) all the vapours escaping from the refuse should be 
heated to a sufficient extent, and there should be no 
possibility of the escape of any undecomposed vapours into 
the chimney shaft." It is evident from this Report that a 
perfect destructor should give a powerful and regular heat, 
and that there should be perfect combustion, and no escape 
of offensive odours. 
In regard to the latter question, at Leicester (where, 
previous to the erection of destructors, there was con- 
siderable difficulty as to the disposal of the town refuse), 
the process of burning is very satisfactorily carried out. 
The destructor buildings are only a few yards from a large 
Board School, and there are a considerable number of 
houses immediately adjoining; here there has been a six- 
celled destructor at work for some years, with " fume 
cremators," and there is no complaint of any unpleasant 
The Influence of Public Cleansing on the ]YIortali~y of Towns. 
~ebru~ry, 1893. l~oyal Academy of :~edicine, Section of S~ate ~Iedicine. 
U 
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or noxious odours, and it is intended to erect two other 
destructors--one of six cells, and one of ten cells. In 
Whitechapel a refilse destmelor is placed in the midst of ,~ 
very populous district, and within a few yards of dwelling- 
houses; and at Ealin g, where a destructor has been working 
for ten years, it is situated within 380 yards of houses of 
a rateable value, ranging from s and upwards, and 
within 180 yards of two isolation hospitals, and within 600 
yards of a convent and large military college. At Hornsby 
and Woolwich the destruc'tors art built in close proximity 
to dwellizighouses, and the result is satisfactory. The 
earlier form of refuse destructors encountered a gr~at deal 
of opposition, and justly so, as in their construction they 
were, no doubt, a nuisance to the immediate neighbourhood 
around them--partly from the noxious odours evolved, and 
from the escape of uuburlit matter, such as particles of 
paper, rags, dirt, &c., from the tops of the destructor 
chimney shaft--and it is only in recent years that anytMng 
approaching a successful form of destructor was brought 
into work. To Mr. Charles Jones, C.E., the unquestionabIo 
credit is due of having devised a remedy for combating 
the offensive odour. The " Fume Cremat,,," which bears 
his name, is now ~ttached tomost, if not all, of the destruc- 
tors; it is placed between the furnaces and shafts, thus 
preventifig the escape of offensive vapours as well as of 
particles of unburnt dirt, &e. Further, the odours given 
off iu the first stage of the burning process--the drying 
period--were, in the earlier times of the destructor system, 
very perceptible and a strong cause of complaint; the 
heat generated in the creamator is very intense, from 
1,5~ '0 ~ to 1,800 ~ F. of heat being generally niaintaincd. 
Dr. William Odling, of Oxford University, not long since 
having been asked by the Sanitary Committee of the 
Bradi'ord Corporation to make a personal examination of 
the Refuse Destructors in Bradford, and to repbrt hereon, 
describes the process as follows :-- 
" (1.) Speaking enerally, the process consists in setting 
fire to the refuse, as collected, and allowing it to burn itself 
out. This burning is conducted in long, nearly horizontal, 
furnaces, called destructors; the refuse, just as it is 
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d(,livered by file carts, being introduced at the slightly 
higher end or back of the furnace, and the ash or clinkers 
being raked out at the front and slightly lower end, where 
the fire-bars are situated. It is noticeable that the burning 
of refilse is carried on without resort to any fuel other than 
the combustib!e matter present in the refuse itself; and 
that, despite the frequently wet state of the refuse, its 
burning in the destructors takes place steadily and com- 
pletely. The burning of the refuse constitutes further an 
available source of heat, actually made use of at one of the 
stations to raise steam for the supply of an engine used for 
crushing and grinding the clinkers of the refuse into a 
valuahle mortar. It is impo~ible for anyone not to be 
struck with the very. efficient way in which the destructors 
do their work, having regard to the quality and character 
of the refuse they so completely dispose of in the course 
of but a few hours. This continueus and rapid destruction 
of the town refuse as fast as collected, with avoidance of 
all decomposing and offensive accumulations, cannot but 
be of great sanitary advantage to the town." 
" I t  must be admitted that the burning process, as at 
present conducted, is not wholly unattended with a dis- 
charge from the chimney shaft of a little unconsumed 
vapour, which, under some conditions, may be recognised 
at a distance as offensive; but this offence, at the worst, 
is as nothing compared with the offence and injury to 
health which are so successfully obviated by the rapid 
destruction, daily effected, of tons upon tons of objec- 
tionable matter which must, in some way or other, be dealt 
with in the Borough, as its deposit elsewhere Would not 
now be permitted." 
Since Dr. Odling's Report, "fi lme cremators" have been 
constructed in connection with the refuse destructors at 
Bradford, a~d Mr. Remmington, F.C.S., states that " the  
effect of the gases from the furnaces passing through the 
fume cremators appeared to be that all compounds are 
decomposed, and scarcely a vestige of* any that can be 
constmled to be offensive or obnoxious escapes, and the 
result is as nearly perfect as it can be." 
There are several " destructors" now in use, Fryer's, 
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Warner's, ttorsfall's, Beaman and Deas' being amongst he 
principal, each claiming its own special advantage in the 
treatment of refuse. 
The fume cremator (Jones), which came into existence 
with the object of destroying any noxious vapours that 
might be given off the destructor, consists of a rever- 
batory arch, with rings of fire-bricks placed in the direction 
of the gases. Ribs of fire-bricks Projecting from this 
arch serve to deflect he gases, and direct them on to the 
top of a red hot mass of fire. An intense heat from 
1,000 to 1,500 degrees is maintained at little expense of 
fuel, fine coke breeze, alone, or with the ashes screened 
from the refuse, being all that is required, together with 
a supply of air beneath the fire-bars, and a further supply 
to feed the vapours as they pass into the cremator. 
The eremator appears to have met with comparative 
success the objection raised as to the noxious odour 
emitted in the process of combustion by the destructor. 
The additional outlay involved in the construction of a 
fume cremator has hitherto somewhat hindered its more 
general introduction, but of its utility in dealing with 
offensive gases there can be not the slightest doubt. 
Itorsfall's destructor claims the advantage that the flues 
are arranged in such a manner that the outlets for the 
products of combustion are over the hottest part of the 
fire, so that all the fumes given off by the refuse in drying 
have to pass through the hottest part of the furnace 
before they can escape to the chimney, and are thus 
"cremated" within the furnace itself, no extraneous fuel 
being required. Both "Warner's" and Beaman and Dens' 
destructors claimthat complete combustion and the destruc- 
tion of offensive gases take place within the furnace or 
cell itself, and before the shaft is reached. 
A series of questions were submitted somg time since 
to the authorities of 46 large towns in England, where the 
destructor system of refuse disposal is in operation, one of 
the questions being, "Have  complaints ever been made as 
to noxious odours from destructor or otherwise ?" In only 
a very few places--hardly one and a quarter per cent.--were 
slight complaints made of any odeur being perceptible. 
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As an important question affecting the public health, the 
destruction of dirt and all organic dJbris by fire should 
commend itself to the consideration of every sanitary 
authority, and it is only a matter of time when we may 
hope to see the system generally adopted in the United 
Kingdom. 
ART. XX.- -Case of Choreie Movements limited to Right 
Shoulder and Arm. ~ [Case exhibited]. By WALTER 
BERNARD, F.R.C.P.I., Londonderry. 
THE case which I have brought under the observation of 
this Section has afforded me an opportunity of reminding 
you that many of us do not attach sufficient importance to 
slight muscular pains, cramps, and spasmodic affections, 
until they show signs of leading up to progressive changes, 
which changes, in time, grow to complete and evident disorders 
of movement, as the history of my present patient will 
illustrate. 
Those engaged in general practice for several years have 
experienced from family and personal histories that spasms 
and contractions are frequently associated with the toxic 
agencies of gout, rheumatism, and sore throats, and are 
mostly due to defective limination of such agencies, involving 
a disturbance of the nerve centres, and exciting cortex and 
spinal disturbances. The pathology of neuritis has been sent 
forth more than eighteen years ago, but is not, as yet, fully 
understood, or made sufficiently clear, and many of our cases 
of peripheral neuritis within the skull and spinal column are 
still perplexing. 
To explain more fully what I advance, I have copied a few 
short notes from my case book, the reading of which will not 
occupy more than eight or ten minutes of your time : - -  
Cas~ I.mIn 1887 a spinster lady, aged seventy, whom I had been 
attending from time to time for gouty symptoms and small joint 
pains, was suddenly roused out of her sleep by numbness in her 
left arm, and severe pain in the/eft ring finger, which she discovered 
was flexed on the palm. An effort of the will was unable to 
a Read before the Section of Medicine of the Royal Academy of Medicine 
in Ireland, on Friday, February 28, 1896. 
